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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is applied to image form ation equipments which used 
e lectrophotqgra phic.t echnolog y 9 such as a copying machine and a printer, and in enforcing t hejoner 
recycle type development approach and this approach of making a developer the toner which remained 
on the surface of the photo conductor, and carrying out a reuse, after passing through the process of the 
imprint to a record sheet, it relates to a suitable developer. 
[0002] 

[Description of the Prior Art] The dry-developing agent applied to the development method of the 
above-mentioned image formation equipment is divided in general into the binary system developer 
with which the carriers (ferrite powder, iron powder, glass bead, etc.) which are the magnetic substance 
were mixed by the toner, and the one component system developer which made the toner itself support 
magnetic powder. Any developer is using binding resin and a coloring agent as the principal component, 
and, otherwise, the wax for making good the low-temperature fixable one to a record sheet, the 
electrification control agent for giving a polarity (forward electrification or negative electrification), etc. 
are added. After these ingredients are mixed by predetermined combination, a toner is manufactured by 
fine particles through processes, such as melting k neadin g, gr^ing, and a classification, for [, such as a 
fluidity, electrification nature, cleaning nature, and shelf life, ] control^ tfieTast *a<lGeiisTo external 
additives, such as a silica, tit anium oxide, an al umina, and various kinds of resin particles, and surface 
treatment is performed to it, and, finally lfis presentee! with it as a developer. By the way, in image 
formation equipment in recent years, that to which the device which carries out the reuse (recycle) of the 
toner to a developer was added as a cure of regulation of trash having become [ or ] severe for the 
purpose of reduction of saving resources and a running cost etc. is offered. In carrying out the reuse of 
the toner, it is failed with a cleaning, blade or a fur brush to scratch the toner (some toner images) which 
remained on the surface of the photo conductor after the toner image developed on the surface of the 
photo conductor was imprinted by the record sheet, and, generally, the method of conveying the toner in 
the developer hold vessel with which the developer is held, and collecting in an intact developer is 
adopted. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the case of the recovery process at which it fails 
to be scratched by the cleaning blade from a photo conductor, or even a developer hold machine is 
conveyed when the toner collected as mentioned above was stirred in a developer hold machine, 
mechanical load was received, for this reason, the above-mentioned external additive was buried into the 
toner (mainly inside of binding resin), and it had thermal or the case where the function of an external 
additive was not fully demonstrated. When the electrification nature of a toner falls or the standup of 
electrification especially specifically gets worse, the image defect in which fogging generated on the 
image after fixing will get worse occurs. Therefore, this invention aims at offering the toner recycle type 
development approach that aggravation of fogging which originates in flasking of an external additive 
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and is generated is prevented effectively, and extension of a toner life is achieved, and its equipment. 
[0004] 

[Means for Solving the Problem] The toner recycle type development approach of this invention 
develops the electrostatic latent image formed on the surface of the photo conductor with the developer 
containing a toner, and forms it into a visible image in a toner image. On the other hand, after the toner 
image is imprinted by the record sheet, while collecting the toners which remain in a photo conductor, in 
the development approach which carries out the reuse of the recovery toner to visible image-ization, it is 
characterized by using the toner which has a fpUowing ingredient ^M^S^JPM^^L^^^^^' As 
an ingredient, binding resinltnJa colonni^gent arTus^ component, and sucnmixture is 

manufactured by fine particles through processes, such as for example, melting kneading, grinding, and 
a classification. The above-mentioned external additive is adhered to these fine particles, and surface 
treatment is performed and let it be the toner to be used. And as the physical properties, it is 500kg/cm2 
by the high-pressure press machine. It is JIS about the sample solidified by room temperature neglect 
after fusing in the sample which carried out the compaction, or 180-degree C oven. The Vicker s 
hardness for which it asked by B7725 and JISZ2244 shall be more than 17.0HV0.01 (10g) preferably 
more than 16.0HV0.01 (\^)7^^dn EL SUC ^ a degree of hardness, in a recov ery process etc., even if it 
receives mecham£aJJoad, it is controlled that a toner is thermal or that an external additive is buried into 
aloner. Therefore, the function of an external additive is always maintained, a toner life extends, and the 



i*22^^ . t ....... 

[0005] Moreover, in this invention, the Vickers hardness is characterized by using the thmg more than 

16.0HV0.01 (lOg) preferably than A5J3HVO.O 1 r ( lOg) with the above-mentioned measuring method 

as binding resin whacErconst^ principal component of a toner. Thereby, when the Vickers 

hardness of a toner becomes as above-mentioned certainly, since the further increase is expected, the 

effectiveness of this invention is demonstrated further. 

[0006] On the other hand, the toner recycle type developer of this invention The developer held in the 
developer hold machine which holds the developer containing a toner, and this developer hold machine 
is supported. The development object which a toner is made to stick to the electrostatic latent image 
formed on the surface of the photo conductor by making the supported developer approach a photo 
conductor, and forms an electrostatic latent image into a visible image in a toner image, After a toner 
image is imprinted by the record sheet, it has the toner recovery means which collects the toners which 
remain in a photo conductor and is returned to a developer hold machine, and is characterized by making 
the toner to be used into the same thing as the above-mentioned development approach. If it is in this 
developer, in enforcing the above-mentioned development approach, it is very suitable, the function of 
an external additive is always maintained, and the effectiveness that the image defect by aggravation of 
fogging is prevented is similarly done so. 
[0007] 

[Embodiment of the Invention] Next, 1 operation gestalt of this invention is explained with reference to 
a drawing. Drawing 1 shows the image formation means of a copying machine notionally. The 
agreement 1 among drawing is a photo conductor drum (photo conductor) which rotates in the direction 
of arrow-head A, and developer hold machine 4a which holds the corona-electrical-charging machine 2, 
optical system 3, and a developer (an one component system or binary system) 6 in the perimeter of this 
photo conductor drum 1 according to that hand of cut and development sleeve (development object) 4b, 
the corona-transfer machine 5, cleaning-blade 9a, and the electric discharge means 10 are arranged at 
this order, do to convey the record sheet shown by agreement 7 from a drawing Nakamigi side, and to 
pass through between the photo conductor drum 1 and the corona-transfer machines 5 ~ a conveyance 
place — the fixing roller pair of heating / pressurization method - 8 is arranged. Cleaning-blade 9a fails 
to scratch toner (some toner images: recovery toner) 6b which remains on the front face of the photo 
conductor drum 1 after an imprint, and the toner 6b which failed to be scratched is made as [ return / to 
developer hold machine 4a / through recovery conveyance way 9b ]. In this case, the toner recovery 
means 9 is constituted by cleaning-blade 9a and recovery conveyance way 9b, and the developer 4 is 
constituted by the combination of this recovery means 9, and developer hold machine 4a and 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 12/14/04 



Page 3 of 6 



development sleeve 4b. 

[0008] The image formation process by this image formation means is as follows. First, the front face of 
the rotating photo conductor drum 1 is uniformly charged by the corona discharge of the corona- 
electrical-charging machine 2, next an electrostatic latent image is formed in the front face of the photo 
conductor drum 1 of exposure of optical system 3. development sleeve 4b rotates adsorbing the .. _ 
developer 6 held in developer hold machine 4a, and the electrostatic latent image by which the toner in 
the developer 6 (the case of an one component system — a developer 6 — all are toners) was formed in 
the front face of the photo conductor drum 1 is adsorbed in a reversed-polarity operation. Thereby, an 
electrostatic latent image is formed into a visible image as toner image 6a. Next, toner image 6a is 
imprinted on a record sheet 7 by conveying a record sheet 7 between the photo conductor drum 1 and 
the corona-transfer machine 5, putting on toner image 6a, and giving an imprint charge with the corona- 
transfer vessel 5 from the rear face, then, the record sheet 7 — a fixing roller pair — it passes through 
between 8 and is fixed to toner image 6a on a record sheet 7 in that case. Toner 6b which remained on 
the front face of the photo conductor drum 1 on the other hand, without a record sheet 7 imprinting fails 
to be scratched by cleaning-blade 9a, and thereby, the front face of the photo conductor drum 1 is 
defecated, and is discharged with the electric discharge means 10 after this. Toner 6b which failed to be 
scratched by cleaning-blade 9a is returned to developer hold machine 4a through recovery conveyance 
way 9b, and is used again. 

[0009] The above-mentioned developer is an one component system developer or a binary system 
developer, if it is the case of an one component system, the toner itself will be made into a developer, 
and when you are binary system, let that with which the carrier was mixed by the toner be a developer. 
Below, the ingredient which constitutes the toner in this operation gestalt is explained. 
[0010] Principal component <binding resin> binding: r^ sin (1) Styrene, alpha methyl styrene, Styrene, 
such as KURORU styrene, a methyl acrylate, an ethyl acrylate, Acrylic ester, such as acrylic-acid 
propyl, butyl acrylate, and acrylic-acid octyl Ethyl methacrylate, methacrylic-acid propyl, methacrylic- 
acid butyl, Methacrylic ester, such as methacrylic-acid octyl and stearyl methacrylate Glycidyl 
methacrylate, acrylonitrile, a maleic acid, a maleate, A vinyl chloride, vinyl acetate, benzoic-acid vinyl, 
a vinyl methyl ketone, a vinyl hexyl ketone, Vinyl system resin, such as a thing which homopolymerized 
vinyl system monomers, such as vinyl methyl ether and the vinyl isobutyl ether, or copolymerized 
styrene resin, and acrylic resin, an epoxy resin, ra^^ter^jjEt, polyurethane resin, etc. are used. 
[001 1] a < coloring agent> coloring agent has caroonWadkTfiie aniline bule, KARUKO oil blue, chrome 
yellow, ultra marine blue, E. I. du Pont de Nemours oil red, quinoline yellow, methylene-blue chloride, a 
copper phthalocyanine blue, the Malachite Green OKISA rate, lamp black, an independent rose bengal, 
etc. - or it is mixed and is used. The content of sufficient rate to be formed is required for the visible 
image of sufficient concentration, for example, it contains a coloring agent at a rate of 1 - 20 weight 
section extent to the binding resin 1 00 weight section. 

[0012] (2) although the toner of ingredient this invention added in addition to this as a principal 
component is what uses the above-mentioned binding resin and a coloring agent as a principal 
component — these ~ others — the following ingredients are added suitably. 

A <low melting point wax> low meltin g added for the purpose for making low-temperature 

fixable one good by reducing ; the n^rnnguuti^wntemperature of a toner etc., and a synthetic wax, a 
petroleum system wax, etc. are used. As a synthetic wax, a polypropylene wax, the Fischer Tropsch 
wax, etc. are mentioned and paraffin wax, micro wax, PETOROTAMU, etc. are mentioned as a wax of a 
petroleum system. Moreover, as other waxes, natural waxes, such as carnauba wax, a rice wax, and a 
candelilla wax, a fats-and-oils system composition wax, etc. are used. 

It is added in order to give a polarity, and a <elec fr ific ^^m cot^lagent> electrification control agent is 
divided into the object for forward electrification toner^^S'^^^^^Tectrification toners. As an object 
for forward electrification toners, the Nigrosine color, quarternary ammonium salt, a kinky thread 
JINIUMU salt, an azine, etc. are used. Moreover, as an object for negative electrification toners, an azo 
system metal-containing complex and a salicylic-acid system metal complex are used. 
A <release agent> release agent is added in order to secure the mold-release characteristic of the hot 
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calender roll for fixing, and a toner, and low molecular weight polypropylene, low molecular weight 
polyethylene, etc. are used. 

[0013] (3) The toner o f external ac tive, this invention is mixed by combination predetermined in the 
above-mentioned ingredient, and the mixture is manufactured by fine particles through processes, such 
as melting kneading, grinding, and a classification. And by mixing the following external additive to 
- these fine particles, surface treatment of fine particles is performed and let it be the toner to be used. An 
external additive is added for [, such as the fluidity of a toner electrification nature, cleaning nature, and 
shelf life, ] control, and a silica^an alumina, talc, clay, a calcium carbonate, a magnesium carbonate, 
titanium oxide, or variouslanc Isof resin particles are used. An external additive is added at a rate of 0.3_ 
-^S^eTgKnection extent to the above-mentioned principal component 100 weight section. Moreover, in 
performing surface preparation of the principal component by the external additive, the approach of 
mixing and stirring a principal component and an external additive with common agitators, such as a 
turbine mold agitator, a Henschel mixer, and a super mixer, is mentioned. 

[0014] The toner of this invention is 500kg/cm2 by the high-pressure press machine. It is JIS about the 
sample solidified by room temperature neglect after fusing in the sample which carried out the 
compaction, or 180-degree C oven. B7725 and JIS The Vickers hardness for which it asked by Z2244 is 
more than 16.0HV0.01 (lOg). In order to give such physical properties, Vickers hardness can use the 
thing for example, more than 1 5 .O HVO.0 1 (l Og) for the binding resin which constitutes most principal 
components, and can carry but' to more tfianlaOHVO.01 (lOg) by adding principal components other 
than binding resin at it. Since the further increase will be expected when the Vickers hardness of a toner 
becomes more than 17.0HV0.01 (lOg) certainly if the Vickers hardness of binding resin uses the thing 
more than 15.0HV0.01 (lOg) or more than 16.0HV0.01 (lOg), the effectiveness of this invention is 
demonstrated further and is desirable. The binding resin in which the value of the above [ Vickers 
hardness ] is shown can be obtained by choosing the monomer presentation like the above suitably, or 
controlling suitably the polymerization conditions at the time of resin manufacture etc. When a toner has 
the above degrees of hardness, even if it receives mechanical load, in a recovery process etc., it is 
controlled that a recovery toner is thermal or that an external additive is buried into a toner. Therefore, 
since the function of an external additive is always maintained even if a reuse is repeated, a toner life is 
prolonged, and the image defect by aggravation of fogging is always prevented. 
[0015] 

[Example] Next, effectiveness of this invention is clarified more by the examples 1 and 2 based on this 
invention, and the examples 1 and 2 of a comparison over this invention. In each example and each 
example of a comparison, all of combination of the binding resin used as a principal component, a 
coloring agent, a release agent, and an electrification control agent and the addition of an external 
additive were made the same as follows. 

- Binding resin The 100 sections and coloring agent Carbon black 5 sections and release agent 
Polypropylene wax 3 sections and electrification control agent Metal-containing complex salt color 1 
section and external additive Hydrophobic silica The 0.3 sections [0016] And the class of binding resin 
was changed for every example and example of a comparison, the above-mentioned coloring agent, the 
release agent, and the electrification control agent were mixed, the toner principal component was 
manufactured, further, the external additive was added and the toner was manufactured. Vickers 
hardness HV0.01 (lOg) of the class of binding resin used for each example and each example of a 
comparison, binding resin, and a toner is shown in Table 1 . Vickers hardness is JIS about the sample 
solidified by room temperature neglect after fusing in 180-degree C oven. B7725 and JIS It asked by 
Z2244. In addition, the manufacture approach of a toner is as follows. After having mixed using the 
super mixer, carrying out thermofusion kneading at 120 degrees C with the pressurized kneader by 
considering binding resin, a coloring agent, a release agent, and an electrification control agent as the 
above-mentioned combination, and obtaining a kneading object, and the jet mill ground the kneading 
object, the fine particles which classify with a dry type air-current separator, and consist of a toner 
principal component were obtained. Subsequently, by mixing the above-mentioned external additive 
with a Henschel mixer to the fine-particles 100 weight section, the hydrophobic silica was made to 
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adhere to a fine-particles front face, and surface treatment was performed. 

[0017] 

[Table 1] 





Wa^a'maB 




hi — ©HV 






18.0 


19.2 


mm 2 




1 5. 8 


17.2 


mmi 




13.5 


14. 3 


mm 2 




13.9 


15.0 



[0018] Subsequently, the toner of examples 1 and 2 and the examples 1 and 2 of a comparison was made 
into 4 weight sections, the ferrite carrier 100 weight section was mixed to these toners, respectively, it 
applied to the commercial copying machine (the company from the Matsushita **-D- 3018) equipped 
with the toner recycle system, the continuation copy to 10,000 sheets was performed, and the image 
concentration of the first stage and 10,000 sheets after and fogging of the non-image section were 
measured. Image concentration measured the solid image with the reflection density meter (made in 
Macbeth: RD-914), and fogging was measured with the colorimetry color difference meter (Nippon 
Denshoku Industries make: ZE2000). The result is shown in Table 2. In addition, it is required 
practically for image concentration to be 1.35 or more and for fogging to be 1.00 or less practically. 
[0019] 
[Table 2] 





mmm 




wn 


17?ft 


wm 


17J# 


mm i 


1.42 


1.40 


0.30 


0.45 


mm 2 


1.40 


1.40 


0.33 


0.40 


mm i 


1.41 


1.45 


0.35 


1.30 


mm 2 


1.40 


1.44 


0.40 


1.29 



[0020] As shown in Table 2, in the toner of the examples 1 and 2 with which are satisfied of the 
conditions of this invention, it was confirmed that neither image concentration nor fogging is 
problematic practically. On the other hand, although the problem did not have each practically about 
image concentration in the examples 1 and 2 of a comparison, fogging of 10,000 sheets after got worse 
remarkably, and the image defect occurred. 
[0021] 

[Effect of the Invention] As explained above, according to this invention, in a recovery process etc., a 
toner's being thermal or an according [ even if it receives mechanical load it is controlled that an 
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external additive is buried into a toner, even if recycle is therefore repeated, the function of an external 
additive is always maintained and a toner life is prolonged, and ] to aggravation of fogging image defect 
is prevented by using the toner which has more than the above-mentioned predetermined degree of 
hardness. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] After developing the electrostatic latent image formed on the surface of the photo conductor 
with the developer containing a toner, forming a visible image in a toner image and the toner image's 
being imprinted by the record sheet on the other hand, while collecting the toners which remain in said 
photo conductor In the toner recycle type development approach which carries out the reuse of the 
recovery toner to visible image-ization The toner recycle type development approach which is the fine 
particles which use binding resin and a coloring agent as a principal component as said toner, and this 
fine-particles front face adheres to an external additive, and is further characterized by using that whose 
Vickers hardness of a toner is more than 1 6.0HV0.01 (1 Og). 

[Claim 2] The toner recycle type development approach according to claim 1 that Vickers hardness of 
said binding resin which constitutes said principal component of said toner is characterized by being 
more than 15.0HV0.01 (lOg). 

[Claim 3] The developer hold machine which is the toner recycle type developer which forms into a 
visible image the electrostatic latent image formed on the surface of the photo conductor, and holds the 
developer containing a toner, The development object which support said developer held in this 
developer hold machine, and said toner is made to stick to said electrostatic latent image by making that 
supported developer approach said photo conductor, and forms an electrostatic latent image into a 
visible image in a toner image, After said toner image is imprinted by the record sheet, it has the toner 
recovery means which collects the toners which remain in said photo conductor, and is returned to said 
developer hold machine. Said toner The toner recycle type developer which is the fine particles which 
use binding resin and a coloring agent as a principal component, and this fine-particles front face 
adheres to an external additive, and is further characterized by the Vickers hardness of a toner being 
more than 16.0HV0.01 (lOg). 

[Claim 4] The toner recycle type developer according to claim 4 with which Vickers hardness of said 
binding resin which constitutes said principal component of said toner is characterized by being more 
thanl5.0HV0.01 (lOg). . 



[Translation done.] 
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